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Abstract

The importance ol Australian estuaries is well established. However, the management of these estu-
aries Is not receiving appropriate attention. This paper examines the management siluation of esiuar-
ies in Australia through a catchiment level assessment of the Barwon estuary. The study finds that
there are potenlial gaps between the relevant management agencies. The study identifies 1the reasons
for these gaps. The study also reveals that therc are many opportunities through which estuarics
could be managed very cffectively. The study finally suggests the effective management approach
for estuaries in Australia., (The Victorian Naruralisi 123 (2), 2006, 84-90)

Introduction

This paper examines thc management sit-
uation of Australian estuaries through a
micro-level assessment of the Barwon estu-
ary. Estuaries in Australia are extremely
important in terms of social, cconomic and
environmental values. They are widely
exploited for numerous diverse purposes
(NLWRA 2000a), and thereby sufter many
negative effects (Boxshall 2001).
Nonetheless. c¢ffective management of
Australian estuarics is stil missing,

Australia has over 1000 cstuarics, and
most Australians live in towns and cities
situated on or near estuaries (NLWRA
2000a}. Many studies (c¢.g. Hancock 1995;
Hutching and Sacnger 1987; Sacenger
1991) have emphasised the significance of
Australian estuaries to eommercial and
recreational fishing. Australia’s recreation-
al fishing industry is worth over $2.9 bil-
lion each year and at least 60% occurs
within estuaries (NLWRA 2000b).
Production of prawns from the northern
prawn fishery was woith over $107m in
1999/2000 (ABARE 2001).

Australian estuaries and their associated
morphological units are the foundation of
some of the most biologically rich and pro-
ductive environments in the coastal zone
{Butcher and Sacnger 1994). The dominant
ecological habitats found in Australian
cstuaries are salt marshes, mangroves, sea-
grass mcadows, sandflats and mudflats
(Morrisey 1995; Adam 1995; Poiner and
Peterken 1995),

Despite the importance of estuaries and
thus the need for careful management, past

84

planning and management of estuaries in
Australia has not been coordinated or intc-
grated (Harty 2000) and sometimes is
ignored (NLWRA 2000a).

This paper examines the management sit-
vation of small estuaries in Australia,
through a catchment level assessment of
the Barwon estuary in Victoria. The
Barwon estuary was chosen for the follow-
ing reasons:

e the region supports a large agricultural
industry in its catchments (Loonc 1996);

e the estuary has significant national and
international importance (Roberts 1993);

e both coastal management programs and
catchment management programs are in
place in the region; and

sthe estuarine environment is being
degraded (Corangamite CALP Board
1997; Oliver 2000).

Barwon Estuary System

The Barwon estuary complex exhibits
physical. ehemical and biological charac-
teristics representative of other Australian
estuaries (Sherwood e¢f wl. 1988). In their
study, Sherwood er al. (1988) divided the
whole estuary complex into four spatial
components (Fig, 1)

e Upper Barwon;,

e Recdy Lake;

s Lake Conncwarre; and
e Lower Barwon.

The catchment of the Upper Barwon
River and tributarics is located in the
north-eastern section of the Otway Range
in south-western Victoria. The Upper
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Fig. 1. The Barwon Estuary system

Barwon component of the complex is a
river channel approximately 50 m wide, 3
to 4 m deep and about 10 km long
(Sherwood ef al. 1988).

Reedy Lake is the largest freshwater wet-
land in ecntral Victoria (Glynn 1997), with
an approximate area of 12 km? and a mean
depth of about 0.6 m (Sherwood ef al.
1988). It is supplied with fresh water from
the Barwon River which has maintained
the lake as more or less permancnt.

Lake Connewarre is a large (9.5 km’) shal-
low estuarine lagoon in the lower reaches of
the Barwon River (Sherwood er al. 1988)
and is part of the Lake Connewarrc State
Gamc Reserve. Lake Connewarre was listed
as an internationally significant wetland
under the Ramsar Convention on December
1982 (Roberts 1993) and contains natural
vegelation of significanee to the region
(Roberts 1993).

The Lower Barwon is narrow, 3 to 4 m
deep and about 10 km long (Sherwood ef
al. 1988), The organisms eharacteristic of
this scction of the complex are essentially
estuarine forms that can tolerate a wide
range of salinity. Mangrove and mud flats
occur along the Lower Barwon (Sherwood
ef al. 1988).
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Degradation of waterways in the region
due to catchment activities

The Catchment Condition Report
{Corangamite CALP Board 1997) identi-
fied 22 different degradation issues in the
Corangamite region, many directly related
to the estuary. The Corangamite CALP
Board (1997) identified thc most important
management issue in the Barwon estuary
as the exeessive seasonal growth of blue-
green algace. Trends at Queens Park, where
the Barwon enters Geelong City, indicate
increasing levels of phosphorus in the
water. High to very high nutrient levels
that posc threats to the viability of fish
species and other estuarine fauna also have
been recorded in the middle reaches of the
Barwon River (Corangamite CALP Board
1997). Corangamite Catchment Manage-
ment Authority (CCMA) (1998) stated that
significant progress in watenway manage-
ment had been achieved in the
Corangamite region. Stream-side revegeta-
tion, stormwater pollution reduction, ero-
sion control and enhancement of wetland
habitats and urban waterways were having
a beneficial cffeet on waterways.
Nonetheless, the estuary itself i1s not get-
ting enough attention. As well as nutrient
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problems. other forms of water pollution,
nearby industry and beach littering also
contributc to estuarine degradation (Adams
2000; Oliver 2000).

Current management of the estuary and
its catchment

The management of the Barwon River
Catchment falls under the jurisdiction of
the CCMA., which provides advice on the
management of the land and water
resources in the region, The Regional
Catchment Strategy (Corangamite CALP
Board 1997) addresses issues rclating to
water quality, waterway management and
river health. The Catchment Management
Structures Working Party (1997) rccom-
mended that the Catchment Management
Authority be the principal body for catch-
ments within its region. Establishing closc
partnership with other organizations within
the catchment is the main mechanisn for
developing relationships. For cxample. the
relationship  between  Catchment
Management Authority and Environment
Protection Authority is established through
the development of the State Environment
Protection Policy (SEPP). As stated by
Catchment Management Structures
Working Party (1997) the EPA in consul-
tation with the CCMA will develop a sct of
environmental objcctives under the SEPP
policy, which will act as the minimum
environmental standards to be included
within a Regional Catchment Strategy. The
CCMA is responsible for the development
and implementation of the Attainment

Program required under the SEPP and is
included in the Regional Catchment
Strategy. Similarly, the relationship with
the relevant water authority (Barwon
Water) is established through the develop-
ment of the Regional Catchment Strategy.
The CCMA needs to ensure that the water
authority is adequately consulted in the
development of the Regional Catchment
Strategy. The rclationship with the
Department of Sustainability and
Environment (DSE) is developed through
the inclusion of a representative on the
Authority. The Catchment Management
Authority (CMA) has a broad range of nat-
ural resource management responsibilities:
however, in mest cases they relate to a
strategic and coordinating role. Working
in partnership with other agencies, groups
and organizations is, therefore, a key func-
tion of the Authority. In this context the
CMA is to develop stratcgic direetions for
Jand and water management in the region
and to develop and oversee appropriate
work programs (DNRE 2000). DSE also
assists in the management of the catch-
ment, and is responsible for a number of
activities that impact on the health of the
region. Other primary management author-
itics in the arca include the following:
eEnvironment Protection Authority (EPA)
- setting policy for watcrway health,
regulating point source poltution, carry-
ing out water quality monitoring pro-
grams, heensing of discharges;
sBarwon Water - responsible for the man-
agement of the Barwon River, ensuring

Table 1. Non-governmental organizations working in the Barwon Area.

Name of Groups Activities

Grant Reccived from

Leigh and District Landcare

Revegetation of the riparian

DSE

Victorian Farmers

Group zones of many crecks
Barrabool Hills Landcare Serratcd tussock management
Group (pest plant)

Stonehaven/§yansford
Landeare Group

Friends of Buckley Falls
Victorian Field and Game
Association

Friends of the Bluff

revegctation

Pest plant, pest animal and

Revcgetation work

Preserve. restore, develop,
maintain water birds™ habitat

Work elosely with Barwon

Federation
Tree Victoria

DSE

Coastcare

Coast Committee Management
Incorporation, the primary
activities are weed eradication,
revegetation, and operation of
an indigenous nursery.
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adequate quantities of good quality

water are available to consumers and

that wastewater is disposed of in accor-
dance with EPA license conditions

(Barwon Water 1994);
eParks Victoria — responsible for the man-

agement of Lake Connewarre State

(Game Reserve;
eCity of Greater Geelong — carries out

environmental work with Barwon Water

and local schools to support the

Waterwatch program and the revegeta-

tion of riparian zones on majot streams

(Corangamite CALP Board 1997);
sThe Barwon Coast Committee of

Management Ineorporation (BCCMI) -

is responsiblce for management of the

foreshore reserves,

sGolden Plains Shire — actively supports
local Landcare groups and projects, and
the Corangamite Salinity Program,

In addition to these primary management
authorities there are a number of commu-
nity-based volunteer groups and Non-
Governmental Organisations involved in
the environmental management of the
Barwon River and catchment (Table 1). It
should be noted that there are two major
Statewide environmental water quality
monitoring programs in Victoria. These
are: (1) the Victorian Water Quality
Monitoring Network (VWQMN) managed
by DSE. The VWQMN is contracted out to
Water Ecoscience Pty. Ltd., with funding
provided by DSE, four regional water
authorities and Melbourne Water; (2) a
network of fixed sites run and funded by
the Environmental Protection Authority
(EPA),

The VWOQMN has three main compo-
nents to monitor (Hunter 1993; Hunter and
Zampatti 1994; Hunter and Hedger 1995)

rivers and streams, lakcs and reservoirs,
and wetlands. The EPA Fixed Site
Network monitored 20 rivers and streams
in 1996 throughout thc State, and five
lakes in the Western District of Victoria
(VWQMN 1998).

Surprisingly, none of the programs has
responsibilities to monitor estuarics. In the
words of CALPC, DNRE and EPA (1996),
'Estuaries are poorly represented in the
statewide water quality programs; consid-
eration needs to be given to developing an
estuarine component to VWQMN”. In this

Vol. 123 (2) 2006

Contributions

context, Jackson (pers. comm. 2000) indi-
cated that there are many organisations
working; howcver no one is doing work
for the estuary. Oliver (2000), reported that
the Barwon has always becen neglected,
therefore becoming more polluted day by
day.

The above discussion reveals that,
despite many organisations working
around the cstuary, there is no single
authority responsible for the management
of the estuary itself. There is no manage-
ment plan for the estuary. At present, regu-
lations exist for water quality management
but they are generally applied under the
different jurisdietions of each separate
management ageney. This results in frag-
mentation of responsibilitics and an un-
cootdinated approach. The emphasis on
reducing nitrogen and phosphorus levels
has directed attention away from other
important management issues, such as pro-
teetion of estuarine shorelines, erosion,
estuarine beach littering and clearing of
native vegetation.

Scope for the better management of the
estuary

Although the Barwon estuary itself is not
receiving enough management attention,
there are ample opportunities through
which the Barwon eould be managed very
etfectively. The establishment of two nat-
ural resource management programs in
Victoria, that is, catchment and coastal
management, has produced a means of bet-
ter management not only for the Barwon
estuary, but also for other estuaries in the
State.

The relationship of Catchment
Management Authorities with the
Victorian Coastal Council

The Coastal Management Act 1995
makes provision for the preparation of a
Victorian Coastal Strategy and Coastal
Action Plans and Management Plans for
coastal Crown Land. Estuaries fall under
the definition of Coastal Crown Land
under the Act as:

Coastal Crown Land means-

(a) any land reserved under the Crown Land

(Reserves) Aet 1978 for the protection of

coastline;

(b) any Crown Land within 200 metres of
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1he high water mark of-

i. the coastal waters of Victoria; or

ii. any sca within the limits of Victoria;

(c) the seca bed of the coastal waters of

Victoria;

(d) 1he sea bed of any sea within the limits of

Vicloria; and

(¢) any Crown Land which is declarcd by the

Governor-in-Council under sub-section (2)

to be coaslal Crown Land - but does not

include any land which the Governor-in-

Council declares under sub-scction (2) not to

be coastal Crown Land for the purposes of

this Act.

Therefore, coastal Crown Land includes
all the estuarics of the Victorian eoast and
these are subject to the provisions of the
Coastal Management Act 1995, In this
context, not only the Barwon estuary but
all other estuaries come under the custody
of the Coastal Management Act 1993,

On the other hand, the Catchment
Management Structurcs Working Party
(1997) has delincated the responsibilities
of Regional Coastal Boards on eoastal land
as ‘Coastal Boards should focus theiv
activities solcly on the coastal fringe with
Catchment Management Authorities being
the primary organization within the catch-
ment.” In their statement the Catechment
Management Struetures Working Party
(1997) has indicated that “there is some
potential for confusion over the role of
Coastal Boards and Catchment
Management Authorities becausc the
boundaries of the Coastal Boards’ influ-
ence extend into the eatchment.’
Therefore, a formal meehanism for liaison
was required to establish the relation
between Coastal Boards and Catehment
Managemecnt Authorities (CMAS).
However, no prineipal guideline for a
coordinating mechanism has been formed
between them. Therefore, the link between
eatchment and eoastal programs is ill
defined.

Scope for effective management of the
estuary through proper links between
the catchment and eoastal management
programs

Management of estuaries should be
linked with two eomponents — catchment
and eoastal components. Thus the manage-
ment efforts would involve catchment and
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coastal authorities, as well as the many
other State and Commonwealth govern-
ment bodics and private landowners. In
recent years, eatehment management has
undertaken initiatives in minimising nutri-
cnt import from catchment activities, cspe-
cially from agricultural activities, which
could improvc estuarine as well as coastal
water quality and, ultimately, estuarine
environments. The establishment of the
CCMA in 1997 has coordinated waterways
management across the rcgion and
achicved significant progress in waterways
management (CCMA 1998). On the other
hand, coastal management can protect
estuarics from activities occurring within
the eoastal zone. The Victorian Coastal

Strategy (VCC 1997) stated that a program

to improve thc management and conserva-

tion of estuaries, bays and river mouths
will be established including:

» establishing accountability and responsi-
bility for on-ground management;

e development of criteria for artifieially
opening river mouths and cstuaries;

o establishing minimum criteria for ccolog-
ical managcment;

s coordination with Catchment
Management Authoritics to reduce sedi-
mentation and to improve water guality
into estuaries and river mouths.

From the ahove statements it is obvious
that both catchment and coastal programs
have the vision for the improvement of
estuaries. Nonectheless, in effeet, estuarics
still are not reeeiving adequate attention, as
has been seen from the Barwon River estu-
ary. There are scveral reasons for this.
Firstly, the rclevant ageneies are not well
coordinated beeause of eonfusion over
responsibilitics and power, especially coor-
dination hetween the Catehment
Management Authority and the Coastal
Council. which are the two important
authorities with major responsibilitics for
the management of the estuary.

Seeondly, legislation for estuarine man-
agement 1s not adequate. In its proposcd
recommendations in the area of eoastal
management. the Land Conservation
Council (LCC) Victoria emphasized the
desirability ol ercating a focused body for
marine, estuarinc and eoastal area manage-
ment in Victoria (LCC, 1996). The LCC
emphasized that the authority should be
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established by legislation to overcome
fragmentation of responsibilities and leg-
islative deficiencies in marine, estuarine
and coastal area management in Victoria.
To date, the role of legislation for estuary
management has been overlooked or inad-
equately appreciated.

Thirdly, estuarine programs arc inade-
quate. There are many catchment programs
such as water quality monitoring programs
in waterways and streams, re-vegetation
programs, community education programs
etc. However, no program has yet been
brought to focus on the estuary itself,

Finally, there is no management plan for
the estuary. Indecd, this study could not
identify any particular ageney responsible
for the management of the cstuary itsclf.
Lack of plans or guidelines give rise to
concern about the importance of estuarine
issues. In effect, estuary management plans
reflect the agreed position of all regulatory
authorities and interested parties in relation
to the future nature conservation. rehabili-
tation and development of the estuary. In
the absence of a management plan, neither
the catchment nor the coastat programs are
combining their efforts for the manage-
ment of the estuary.

Catchment management plans and
coastal action plans are appropriate mcans
to address management issues affecting
smatler estuaries in Victoria (ECC 2000).
Properly linked management of estuaries
should be captured within catchment and
coastal management programs. To do this,
a bridge is needed between catchment and
coastal management programs. This study
argues that estuary management plans can
set up that bridge to connect the gap.

Conclusion

The Barwon estuary provides an example
of the management situation of cstuaries in
Victoria, espccially for small estuaries.
Most of the cnvirommental issucs in the
estuary have rcsulted from a wide varicty
of land and waterway uses and activities.
Execssive nutrients in the estuarine water,
habitat loss, increased satinity and other
problems are having a significant impact
on the estuary. Catchment initiatives for
reducing nutrient imports are being
improved. However, overall management
of the estuary is lacking. As a number of
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agencies have some responsibility for the
management of rivers and adjacent estuar-
ine areas, there is confusion about which
body has ultimate authority and should
take responsibility for all management
decisions and implementations. For effce-
tive management of the estuary, both the
catchment and coastal components must be
addressed. It is important that the catch-
ment program and coastal program work
together to secure sustainable management
of the estuary.
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One Hundred Years Ago

A tramp from Healesville to Buxton.
Botanical and Ormithological Notes for September.
By A.D. Hardy, F.L.S. and Mrs. Hardy.

... The walk from Healesville up the Blacks® Spur demands at any time a fair amount
of exertion, but on this occasion, with 2 inches of snow on the road at Healesville, the
conditions of the tramp at higher altitudes might be anticipated to present some difft-
culty. Notwithstanding the advice of old residents, who declarcd the Spur to be
impassable on foot, we set out prepared for a rough time, cold feet, and a pedestrian
achievement of some novelty. That a member of our Club should be the first lady to
cross the Spur to Marysville with a reported foot depth of snow to walk through, and
thereby establish a record, was a temptation irresistible.

At the Maroondah or Watts Bridge, the former site of Fernshaw, the snow depth had
perceptibly increased, and we werc soon convinced that botanical inquiry was for the
time almost impossible, as all but the tall trees and larger shrubs were completely hid-
den. Further on small branches from the overhanging eucalypts littered the ground,
and here and there a great limb, unable to resist the increasing weight, had fallen and
grounded the telephone wire. Creaking and cracking branches overhead warned us to
get from under in time to avoid the impending danger, whilc from the more flexible
twigs there came frequent and sudden showers of snow, and often heavier masscs that
fell without warning and drove one’s hat down over the ears in a way that was morc
exciting than pleasant.

From The Victorian Naturalist, XXI1, p. 164-165, February 8, 1906
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